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(57)Abstract: 

PURPOSE: To provide a production method of a color 
filter with decreased production cost. 
CONSTITUTION: Recessed parts 12a-12c having 
different shapes are formed on a transparent substrate 
1 4 such as glass. Color filter chips 1 1 a-1 1 c 
corresponding to the respective recessed parts 12a-12c 
are distributed on the substrate 14 and dropped into the 
recessed parts 12a-12c by vibrating the substrate. Then 
the substrate is heated to weld the color filter chips 
1 1 a-1 1 c with the recessed parts 1 2a-1 2c. By this 
method, the color filter can be produced in a simple 
process without using an expensive patterning process, 
so that the production cost is significantly decreased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing method of the color filter characterized by fitting the piece of a 
color filter which has the heights of a configuration which correspond or it fabricated in the 
configuration corresponding to each configuration into the crevice which has a different 
configuration to which it does not lap mutually and another side does not enter into one side 
when it piles up for each [ which was prepared on the transparence substrate ] color of every in 
the manufacturing method of the color filter for indicating by full color by the color addition color 
mixture method. 

[Claim 2] The manufacturing method of the color filter of claim 1 which carries the shuttering 
which has pore on a transparence substrate, makes this pore the crevice which fits in the piece 
of a color filter, and is characterized by removing the above-mentioned shuttering after piece 
fitting of a color filter. 

[Claim 3] The manufacturing method of the color filter of claim 1 characterized by forming the 
protection-from-light layer which has pore on a transparence substrate, and making this pore 
into the crevice which fits in the piece of a color filter. 

[Claim 4] The manufacturing method of the color filter of claims 1-3 characterized by a 
corresponding crevice carrying out fall immobilization of this piece of a color filter by sprinkling 
the piece of a color filter on a transparence substrate, and adding vibration. 
[Claim 5] Claim 1 characterized by forming on a substrate the crevice which fits in the piece of 
protection from light, and this piece of protection from light like the piece of a color filter, and 
performing fitting of the piece of protection from light to fitting and coincidence of the piece of a 
color filter, or the manufacturing method of the color filter of 4. 

[Claim 6] The manufacturing method of the color filter characterized by fitting the color filter 
unit which has the heights of this configuration and comes to combine one piece of a color filter 
of each color at a time or it fabricated in this configuration into the crevice of a configuration 
without a symmetry axis prepared on the transparence substrate in the manufacturing method of 
the color filter for indicating by full color by the color addition color mixture method. 
[Claim 7] The manufacturing method of the color filter of claim 6 which carries the shuttering 
which has pore on a transparence substrate, makes this pore the crevice which fits in a color 
filter unit, and is characterized by removing the above-mentioned shuttering after color filter unit 
fitting. 

[Claim 8] The manufacturing method of the color filter of claim 6 characterized by depositing the 
protection-from-light nature thin film which has pore on a transparence substrate, and making 
this pore into the crevice which fits in a color filter unit. 

[Claim 9] The manufacturing method of the color filter of claim 6 characterized by a color filter 
unit having a piece of protection from light further. 

[Claim 10] The manufacturing method of the color filter of claims 6-9 characterized by a 
corresponding crevice carrying out fall immobilization of this color filter unit by sprinkling a color 
filter unit on a transparence substrate, and adding vibration. 

[Claim 1 1] Claim 6 characterized by forming on a substrate the crevice which fits in the piece of 
protection from light, and this piece of protection from light like a color filter unit, and performing 
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fitting of the piece of protection from light to fitting and coincidence of a color filter unit, or the 
manufacturing method of the color filter of 10. 

[Claim 12] The color filter for indicating by full color by the color addition color mixture method 
characterized by being manufactured according to the manufacturing method of claims 1-11. 
[Claim 13] The color filter for indicating by full color by the color mixture method which has a 
protection-from-light layer as a black matrix in a color filter gap, and is characterized by being 
manufactured according to the manufacturing method of claims 3, 5, 8, 9, and 1 1. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is invention about the color filter used for the display 
which indicates an image, the image, etc. by full color, or image pick-up equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the color filter consisted of the coloring part which 
makes only the light of specific wavelength penetrate alternatively, the black matrix (protection- 
from-light part) which shades light, a transparent electrode which penetrates light, a micro-lens 
array which condenses light by the case. 

[0003] As a manufacturing method of the above-mentioned color filter, ** staining technique, ** 
pigment-content powder method, ** print processes, etc. are used. ** The staining technique is 
used as a manufacturing method of the color filter mainly used for image pick-up equipment, 
detailed-izing is possible and the purity of a color is also good. Moreover, the pigment-content 
powder method of ** is used for the liquid crystal display etc. taking advantage of the 
description with sufficient thermal resistance. 

[0004] Moreover, it is the member prepared in order that said black matrix may prevent the fall 
of the contrast by the incidence of the outdoor daylight from an outside, and reflection, and 
conversion is just going to achieve as the material by an oxide with a low reflection factor, and 
the organic substance from the conventional metallic material. 

[0005] Moreover, as a manufacturing method of said micro-lens array, it is common to carry out 

hot forming of the thermoplastic transparence resin after patterning. 

[0006] 

[Problem(s) to be Solved by the Invention] Although each manufacturing method of the above- 
mentioned ** and ** needs patterning by the photolithography, in order that a color filter may 
perform a full color display by the color addition color mixture method which makes one unit red 
and blue, and three green colors, a patterning process is usually needed for every color. Each 
pixel itself is very small, and in order to make a color filter correspond for every pixel of the, in 
the color filter production process, a high alignment precision is demanded of the above- 
mentioned patterning process, consequently, a production process — very much — high — it is 
a price. 

[0007] the manufacturing method of the aforementioned ** — this — high — since a price 
patterning process is not needed, although it is a desirable approach economically, the image 
quality which cannot form a detailed pattern in the manufacturing method concerned and which 
climax produces is bad — it has the problem of ** and is not widely used for the color filter to 
which detailed-ization progresses. 

[0008] Furthermore, the above-mentioned patterning process is used also for the formation 
process of a black matrix and a micro-lens array, and the production process of a color filter is 
expensive as a whole. 

[0009] In view of the above-mentioned trouble, this invention changes an expensive patterning 
process into a cheap process, and aims at aiming at the cost cut of a production process. 
[0010] 
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[Means for Solving the Problem and its Function] The color filter by the approach and this 
approach of manufacturing a color filter cheaply is offered by changing this invention into the 
conventional patterning process, and using the comparatively cheap mold method or an approach 
similar to it. 

[001 1] That is, invention of claims 1-5 does not lap mutually for every color, but it is 
characterized by manufacturing a color filter by forming the piece of a filter in a corresponding 
configuration for every color, or forming the heights of the configuration corresponding to the 
piece of a filter, and making it fit into the above-mentioned crevice at the same time it sets up a 
different configuration not entering and forms the crevice of this configuration in a transparence 
substrate. At this time, a black matrix can form a crevice and the corresponding piece of 
protection from light similarly, and can also form them in the filter and coincidence of each color. 
Moreover, a crevice is formed by the protection-from-light layer which has pore, and the mode 
made into a black matrix is also preferably used by this invention. 

[0012] Invention of claims 6-11 is characterized by fitting into the crevice which applied the 
above-mentioned invention, formed the color filter unit which added the piece of protection from 
light to a three-primary-colors unit or this, and was formed in the transparence substrate like 
the above-mentioned invention. 

[0013] Moreover, invention of claims 12 and 13 is a color filter characterized by being 
manufactured according to the above-mentioned manufacturing method. 
[0014] This invention is explained to a detail below. 

[0015] The piece of a color filter is first prepared for every color. Each piece of a color filter 
corresponds to 1 pixel, and the magnitude is the magnitude for 1 pixel of profiles, or [ that, as for 
this piece of a color filter, appearances differ for every color ] — or it has the heights of a 
different configuration. 

[0016] On the other hand, the crevice into which the above-mentioned piece of a color filter or 
its heights fits as the color array of a color filter is formed in a transparence substrate. In this 
invention, the appearance of the piece of a color filter or the configurations of heights and a 
crevice are set up so that it may not lap mutually even if it doubles in a different color pile, and 
another side cannot be entered into one side, and also when the piece of a color filter is 
naturally turned over, they are included. Therefore, only the piece of a color filter of the color 
decided beforehand fits into each crevice, and the piece of a color filter of other colors cannot 
carry out checking and verifying structurally. 

[0017] In this invention, when a color filter has a black matrix, the relation between the above- 
mentioned piece of a color filter and a crevice can be applied as it is, the piece of protection 
from light and a corresponding crevice can be formed, and a black matrix can be formed in 
coincidence at one process. Moreover, the protection-from-light layer which has pore can be 
prepared on a transparence substrate, and it can also consider as a black matrix. In this case, 
the configuration of pore is equivalent to the configuration of a crevice. Moreover, if this 
shuttering is removed after having formed the shuttering which has pore similarly, putting on a 
transparence substrate, fixing temporarily and carrying out fitting of the piece of a color filter, 
since this shuttering can carry out a reuse, the process which forms a crevice in a transparence 
substrate can be skipped, and a process will be simplified more. However, since it removes 
shuttering later in using shuttering, the means which the whole piece of a color filter needs to 
get into a crevice, prepares heights in the piece of a color filter, and carry out fitting to a crevice 
cannot be taken. 

[0018] By sprinkling these wafers on the transparence substrate in which the crevice was 
formed, as a concrete approach of fitting into the crevice which corresponds the piece of a color 
filter, and the piece of protection from light in this invention, and adding vibration further, a 
substrate (or shuttering, protection-from-light layer) top is freely rotated to each wafer, and a 
corresponding crevice is dropped and it fits in. 

[0019] Moreover, if it considers that each lens is the above-mentioned piece of a color filter also 
when preparing the above mentioned micro-lens array, the manufacturing method of above- 
mentioned this invention can be used. 
[0020] 
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[Example] This invention is not limited by these although an example explains this invention still 
more concretely below. 

[0021] The color filter of the 1st example of this invention is shown in [example 1] drawin g 1 . 
Drawi ng 1 (a) is a top view and (b) is the A-A f sectional view of (a). The crevice corresponding to 
the delta array 12a-whose 12c are trapezoid color arrays, and 1 1 a— 1 1c are the pieces of a color 
filter colored red, green, and blue, respectively, magnitude ****s in 1 pixel, for every color, 14 in 
drawing is a transparence substrate and the appearance has [ configurations differ and ] the 
heights 13a~1 3c which have an appearance somewhat smaller than an appearance, respectively. 
Since whenever [ configuration's coincidence ], and adhesion are good and have fixed with 
adhesives, Heights 13a-13c and Crevices 12a-12c of the above-mentioned piece of a color filter 
do not have a fear of separating easily. 

[0022] As a transparence substrate 14 used by this invention, a substrate with the high 
transparency of a glass plate, a quartz, Xtal, sapphire, a diamond, etc., etc. can be used suitably. 
Moreover, a color array can also take others, a stripe, and a mosaic array. [ array / above- 
mentioned / delta ] Furthermore, the depth of Crevices 12a-12c can be set as arbitration, if the 
heights 13a-13c of the piece of a color filter are the depth which fits in firmly. 
[0023] In this invention, an epoxy resin can be begun as the quality of the material of color filters 
1 1 a— 1 1c, and transparent resin, and glass and an inorganic substance can be used. 
[0024] Although the configuration concerning fitting was made into the trapezoid in this example, 
this invention may not be limited to this but a polygon, an ellipse form, or the configuration that 
combined the curve of arbitration is sufficient as it. 

[0025] The production process of the color filter of this example is shown in dr aw ing 2 . As 
shown in drawing 2 , Crevices 12a-12c are formed in the transparence substrate 14 which 
consists of a glass plate of 1.1mm in thickness, and magnitude [ of 10.4 inches ] ** by well- 
known resist print processes and the well-known wet etching method (a). Crevices 12a-12c are 
the trapezoids (abbreviation 100x300micrometer2) according to a color array (540x3x480 length 
stripe array), and the depth is 1 micrometer. 12a~12c are different configurations, respectively. 
[0026] Subsequently, the pieces 1 1a-1 1c of a color filter which consist of an epoxy resin colored 
red, green, and blue by the well-known resin mold method are prepared. The thickness of this 
piece of a color filter is 2 micrometers, is the heights 13a-13c to which the abbreviation one half 
fits into Crevices 12a-12c, and is the same configuration as the crevices 12a-12c which 
correspond, respectively, and is fabricated small a little. 

[0027] The above-mentioned pieces 1 1a-1 1c of a color filter are sprinkled on crevice 13a - 13c 
((- 106 individual) b). 

[0028] Subsequently, 100Hz of frequency numbers and amplitude -100micrometer transverse 
oscillation are added to the transparence substrate 14, and the crevices 12a-12c which 
correspond the pieces 1 1a-1 1c of a color filter are dropped (c). The piece of a color filter which 
fell in the crevice which corresponds once is stuck or blocked by the base and side face of a 
crevice, and it stops almost separating from it. 

[0029] It is stochastic process, all the crevices 12a-12c are buried with color filters 1 1 a— 1 1c 
after a certain fixed time amount, and the fall to the crevices 12a-12c of the above-mentioned 
pieces 1 1a-1 1c of a color filter will be in the condition that the excessive pieces 1 1a-1 1c of a 
color filter were left behind a little (d). 

[0030] Then, in order to fix firmly the pieces 1 1a-1 1c of a color filter, and Crevices 12a-12c, 
heat beyond the temperature which an epoxy resin fuses, fuse some perimeters of the pieces 
1 1a-1 1c of a color filter, it is made to fix with Crevices 12a-12c, and the color filter of this 
example is completed. 

[0031] In this example, although Crevices 12a- 12c were formed by resist printing and the wet 
etching method, they can use other approaches, such as the glass mold method, for example. 
Moreover, the patterning method of a photolithography is suitably used from from [ when raising 
precision ]. 

[0032] Moreover, the pieces 1 1a-1 1c of a color filter may also form the bar of a predetermined 
configuration by the mold method, the rolling-out method, etc., and a cross section besides the 
resin mold method may form them by slicing this bar thinly. Although manufacture of these 
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detailed pieces 1 1a~1 1c of a color filter is detailed, since it does not need alignment, it is very 
cheap compared with the patterning method of a photolithography. Moreover, all crevices are 
early buried, so that there are more pieces 1 1a~1 1c of a color filter to be used than the number 
of Crevices 12a-12c. Here, when the multiplier of xO and the pieces 1 1a-1 1c of a color filter is 
set to xO+a for the multiplier (pixel number) of a crevice, the remaining crevices x which are not 
filled are -dx/dt=kx (x+a). 

It comes out and is expressed with the solution to expressed and x/(x+a) ={xO/(xO+a)} e-kat. 
This shows that x is quickly converged on 0, if excessive several a becomes large. 
[0033] However, if there are too many excessive pieces 1 1a— 1 1c of a color filter, since piece of 
color filter 1 1 a— 1 1c will overlap and it will be hard coming to move, it needs to be careful. 
[0034] Moreover, an oscillating means can also take the means of not only this example but 
arbitration. For example, surrounding rotation of a vertical axis may be added to the 
transparence substrate 14 so that it may be easy to rotate the piece of a color filter and it may 
become. However, since the pieces 1 1a-1 1c of a color filter which fitted in become the factor 
which jumps out from Crevices 12a-12c, too much vibration is not desirable. As a standard, it is 
the kinetic energy (1/2) mv2 which the potential energy mgh of the pieces 1 1a-1 1c of a color 
filter can obtain by vibration of the transparence substrate 14. It is required not to be less. 
[0035] Although the fall to the crevices 12a— 12c of the pieces 11 a - 11c of a color filter is based 
on gravity by this example, it may keep a fixed distance from a perpendicular revolving shaft, for 
example, may stand a substrate, and may use the centrifugal force which is made to rotate 
around the above-mentioned revolving shaft, and is produced. In order to eliminate the 
atmospheric air which blocks fall of the pieces 1 1 a— 1 1c of a color filter in that case, maintaining 
the whole system at a vacuum is also taken into consideration. Moreover, since static electricity 
occurs in the pieces 1 1a-1 1c of a color filter, the pieces of a color filter adhere and it may be 
hard coming to fall, electrostatic cures, such as a high humidity ambient atmosphere, electric 
discharge, and an ion shower, are also effective. 

[0036] Moreover, as an elutriation preventive measure of the pieces 1 1 a— 1 1c of a color filter 
which fitted into the corresponding crevices 12a-12c, surface roughness at the base of a crevice 
is made coarse, and there is the approach of heightening frictional force. 

[0037] Anyway, on a process, since it is not desirable, as for the cure against improvement of 
the adhesion force of a crevice and the piece of a color filter, giving a crevice side is desirable 
[ adhesion of the pieces of a color filter ]. 

[0038] In this example, the crevice not only corresponding to the piece of a color filter but the 
piece gap of a color filter is formed with the piece of protection from light, and it can fit into the 
piece of a color filter, and coincidence, and can form to a black matrix at one process. In this 
invention, light reflex nature particles, such as black coloring matters, such as carbon, or a metal, 
can be mixed and used for the resin which is the material of the piece of a color filter as a 
material of this piece of protection from light. 

[0039] The production process of the color filter which is the 2nd example of this invention is 
shown in [example 2] drawin g 3 . 

[0040] First, the shuttering 16 with which Pores 15a~15c opened is carried on the transparence 
substrate 14 which consists of a glass plate (a). This shuttering 16 is a copper plate with a 
thickness of about 30 micrometers, and the release agent is applied to the front face. Each 
pores 15a-15c correspond to a color array, and form the crevice which carries out fitting of the 
pieces 13a-13c of a color filter in the phase carried on the transparence substrate 14. 
Therefore, the configurations of Pores 15a-15c differ for every color. 

[0041] Subsequently, the pores 15a-15c which correspond by sprinkling the pieces 13a-13c of a 
color filter, and vibrating them like an example 1 are dropped (b). 

[0042] The (c) which carries out afterbaking and pastes up the pieces 13a-13c of a color filter, 
and the transparence substrate 14. Since the release agent is applied to shuttering 16, 
shuttering 16 and the pieces 13a-13c of a color filter do not fix. 

[0043] The color filter of this example is completed by removing shuttering 16 from the 
transparence substrate 14 (d). 

[0044] According to this example, since it is not necessary to form a crevice in the transparence 
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substrate 14, a color filter can be formed cheaply. Moreover, if shuttering 16 is the material 
which cannot restrict to the above-mentioned copper plate and can be used as shuttering of 
resin mold, it can be used suitably. 

[0045] Moreover, as the fixing approach of the transparence substrate 1 4 and the pieces 1 3a- 
13c of a color filter, sensible-heat adhesives may be beforehand applied on a substrate in 
addition to heating melting adhesion. Moreover, etching etc. may remove shuttering 16 in that 
case. 

[0046] It leaves as it is and the above-mentioned shuttering 16 can be used as a black matrix. In 
that case, it is more desirable the simplification of a process, and from cost reduction not to 
form according to an individual as shuttering, but to form a protection-fronrHight layer on the 
transparence substrate 1 4, and to prepare pore. 

[0047] The production process of the color filter of the 3rd example of this invention is shown in 
[example 3] drawin g 4 . 

[0048] In this example, the base of the crevices 12a-12c formed on the transparence substrate 
14 has the shape of the concave spherical surface (a). 

[0049] It fitted into the crevices 12a-12c which sprinkle the pieces 1 1a-1 1c of a color filter like 
examples 1 and 2, and correspond on the above-mentioned transparence substrate 14 (b). 
Subsequently, melting fixing is carried out with heating and mold shaping of the pieces 1 1a-1 1c 
of a color filter which fitted into Crevices 12a-12c is carried out (c). 

[0050] In this example, when the refractive index of the pieces 1 1a-1 1c of a color filter is larger 
than the above-mentioned transparence substrate 14, these pieces 1 1a-1 1c of a color filter 
work as a convex lens, and when reverse, they work as a concave lens. 

[0051] According to this example, an optical element can be easily formed on a color filter. Since 
the above-mentioned convex lens has condensing nature, it can be used for the low image pick- 
up of a numerical aperture, and condensing of a display. Moreover, since the above-mentioned 
concave lens has optical diffusibility, the rise of the appearance of the numerical aperture of a 
display, a viewing-angle property improvement, etc. are possible for it. 

[0052] Moreover, the configuration of not only a concave but arbitration is possible for the 
configuration of the base of the crevice established in the transparence substrate 14 in this 
example like this example. 

[0053] The color filter unit used for the color filter of the 4th example of this invention at 
[example 4] drawin g 5 is shown. That is, it fits into the corresponding crevice which made 1 set 
red and blue, and the green piece of a color filter, and was established in the transparence 
substrate like examples 1-3 by making this into a color filter unit in this example. 
[0054] In this example, since the color array was decided within this color filter unit, a 
configuration without a symmetry axis is desirable so that it may not fit into a crevice in the 
condition of having been turned over. In this example, as shown in drawin g 5 , it is a trapezoid 
and the color filter of a vertical stripe array can be formed easily. 

[0055] Moreover, a scalene triangle as shown in drawing 6 is also used preferably. In this 

configuration, the color filter of a delta array can be formed easily. 

[0056] 

[Effect of the Invention] As explained above, according to this invention, the color filter for 
image pick-up equipment and displays can be manufactured cheaply. 

[0057] Moreover, if the quality of the material which has thermal resistance is used for the 
quality of the material of the piece of a color filter to be used, since thermal resistance is 
securable as it is, the high thermal-resistance color filter which can bear orientation film down 
stream processing of a liquid crystal display (LCD) can be offered. Furthermore, the color filter 
corresponding to detailed-izing can be offered by using ultra-fine processing technology for 
processing of the piece of a color filter. 



[Translation done.] 
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ZifeTZWWUzmTmttVibZ z. t^ttss* 
jH1~3©7J7— 7^M-oMj|ft. 20 

Zfim.&ytfr*:&-&-rZ>Mm*:gifc±\ZMf$.V. 137-7 

4 )v*-ft<D&&£mm\zj&ytfrv>m&&fTt£7 z. 

!&®ii-rz>mj£inixit4<Djj7-74)i<?-<DMm. 

a. 

[W*jR6] joftSftfeic^o^^-S^-r^fc 

->t£ lflfoS^tt!S; Z>*>7-74 )l>? 30 

mm.*-t>7-7 4 )i>? z>w&£ 
^ t tt z> mxm 6 ^ - 7 4 )v? - (Dmm 

®£?z>z.£Z¥fm£-rz>m#m6e>ti7-7 4)i'?- 

CDStffife. 40 

[«#jg9] *>7-7 4)i<?-mm^zMftfrzm 

-? %> Z. £ £ £-?%m &m 6 ©7J 7-7 4 )V9-<D®. 
safe. 

mmmio] 137-74 ^^-mm^m.mmwL±\z 

itSttfj L, M®&mz-Z>Z.£\Z£.^Tm*7-7 4 

m±L&ttfo-rz>\}nmzmTm'fcitis(t>z> z. t £■? 

-SSi^Jg 6 ~ 9 <D13 7-7 4 )\>?—V>W&fe. 

t»*«i i] 137-7 * )vt?-m.tiLt.mmz. myt 
-7 4 )v?-miL(Dm%£mmzmftK<r)m.£[Z'rtU7 50 
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z\t&&mt-? zmMmexiti 00137-7 4 
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CIS** 1 2 ] if #J3S l~ll ©KiftHsK: «fc 13 ®3fi£ 

^-t^>tz.tb<Dl3 7 — 7 4 )\>5>—« 
[«*1B13] 13 7-7 4 )V5>-Tm\Z7'7 7 7 

u^xtbToa0t»*wb, w#ig3. 5, 8, 9, 

1 l©«ttffifcJ:9«jSa*i;fc£i:£tt«if *. Sfi 
0 7)ll37—%iB-?Z>Z:lst><Dl]7—74)\'?—. 

[0 0 0 1] 
[0 0 0 2] 

7~7v7-?bV7x m%&ft) . jtsaa-rsswa: 
[0003] ±e*5— ©fUfttttuTtt, 

■5. 

[0 0 0 4] ^fctflfH75-y^-7h'J^X«, n«ffl»6 
©^©ASt, SMCJ:Sa>h5Xh©eT$:B&<rc 

[0 0 0 5] ^tzM%Z^4 7UV>X7V4(n>mm&£ 

its, f^m&nmmMm*^? mmfo 
^-r*©*<-/KWT?fe«. 

[0 0 0 6] 

Mtt«* { . M*7-7^H-«. #-#-i^©3 

ts.7tz.nb. &ftsc;^-->yxe*^si:^«. e 
*»«s-a-*fc», 74 )V?-3&j&i:mz 

[0 0 0 7] mFie®©ffijg&ttCl©i^ffi*&^/^^- — > 

£9±6<>)ft<£i;«. BmA*sv). «©na« 
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[0008] ±.un^-->ifnm\t, t'^v? 

[0 0 0 9] *%BJ«±f2Pam^|r^, it5ffi&/1^- 

-i7 > £ 0 5 £ £ £ g W -5 . 

[0 0 10] 10 

tiy-y ^ )v^-^mmrr^mmsmj3mz^tiy 

[0 0 11] BP^WjfcJg l~5©%BJ3te. &fe«lC3<^ 

[0012] it*«6~i i©»?gtt, ±Exm&j&m 

)v*-m6L&mj8.v. ±%z&mtmm\zmm&mzMtfi 
bfcn3«cKB-r*ct*»«fr*. 30 

[0 0 13] Sfc. M&Hl 2&tfl 3©%?g«, ±is 

[0014] etT*»ws#»c«wr*. 
[0015] ft-rwLmz&eLmzxj-? * 

[0 0 16] — S^S«JC*5-^^;W^-CDfeiB 40 
^JM 0 E . ±ffi# 5 - 7 <t )V9 - M-*v» H-t ©fi«8*«K 

tt>£>tltz&<Z>*7 — 7-fM-)il/«>*^ftf. Wife© 
[0 0 17] ^fgBJICfcHT, — 7-f JW^— 
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Bfl*fe»J«b. \TMTZWm\Z7'7y>7^yV>77,1tl& 

T-Btwtrsjgb. # 5-7^ -a-fc& 
n*. fib. ffl#fcfflv»*»#fctt«"rai#ft*-rjfc 

ft. * 9-7 -f JU*-fi-£fWlHI«Bfc«9 
[0 0 18] *3S0J§IC43V>T. *7-7-f;^-frXtf 

b. MfciBlft£inA.*i:£lcJ:oT, Oft 

was*, jSTts) ±*aat:igfi»»s-tt-, MiS-r-s 

[0 0 19] Miab&T-f ^ul^>X7W «R 

[0 0 2 0] 

ifmm] RKT*&m$:^M&i\z£r)Mizmft$)\zm.w 

[0021] mmm u mi \z*&m3i 1 ©hism© 
7-r;p^— *^-r. ai (a) (b) 

fit (a) <DA-A' IrBiT^S. Htpl4tt£IB£« 
Tf, 12a~12c tt#»©fiE5!tt?**-7 ? .JI'^E5!IK 

»«i/fcia«. 1 1 a~i i c tt-^n-^tx*. we 

O/hSV^Jg&Wf 3 a~ 1 3 c ^^nt 

bTV>-5. _hfE#5 — 7-fM- M-©aSB 1 3 a~ 1 3 
c tWffi 1 2 a~ 1 2 c te^tt©— St*. 

[0 0 2 2] *%i"CfflH&tl5Siifil 4ibT 

tt, 7?9X«-^. 535. *7r-f7, ^<-\' ; &> 

^BBWSt^^i:**^**. SfcHKl, ElSBl2a~l 
2 c 5> — 7>f;^- n-COfigPl 3 a~ 1 3 c 

[0 0 2 3] *%B^(c^ViT*9 — 1 1 a~ 

1 IcOtfRtlTIt X^+->BfJJg<£^i6, a««W 
I^*'77, «S«*SfflV»SCi:*«T€rs. 

[0 0 2 4] *HJjg^J-C«. K-&JC^*^:K«:^t b 
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[0 0 2 5] 0 2tC*:j|JS^JCO^7-7'f ;^-©fiS 
13 2 iC^-Tct 5 (C. J¥$l. 1mm. 
$10. 4-f >fD0^7ZS*>e.&?>S^SSl 4 

J;oT, [HJSB 1 2 a ~ 1 2 c S»J*r* ( a ) . Wffl 1 
2 a ~ 1 2 c te-feSE^J (540X3X480 h 7^ 
T^J) fcltofcfcjg (IS 1 0 0 X 3 0 0 um l ) T, 
I$lil(imfJ55. 1 2 a~ 1 2 cte^tl^nSfc^ 10 

[0 0 2 6] #UT&»©«fIg*-;PK*£Kl«fcoT^ 

— M-i i a~i i csjuitf*. m.ts'y—y^ov^-^ 

©J?£ \*2u mT, *-©«¥#jG*EI« 12a~12cl: 

«£-r<5fi« i3a~i3cT, ^-n^n*«;-r -sense 

1 2 a~l 2 c t^UMTlOf f/hS <^f$*lT 

[0 0 2 7] ±|2^7-7-Y;P^-)tl 1 a~l left 
HSK 1 3 a ~ 1 3 c ±t«HM"* (~ 1 0 e fl) 20 
(b) . 

[0 0 2 8] jS9§*« 1 4 KSi&Bc&SH z , 

Jgipl- 1 0 0 MmCO^IJggj^Jnx.. A5-7^JW-Jt 

1 1 a ~ 1 1 c £2tJS-r 1 2 a ~ 1 2 c tC3¥T3 
•tir«> (c) . — mtt&?Z>Wmz&%&/ui£# : 7—7-{ 

[0 0 2 9] IMtly — y-f frf—frl 1 a~l lc© 
[HJSBl 2 a~ 1 2 c^.<DmTteV&&j&MXfoK) , — 
^r^lrtt^gRCDIHlSB 12a~12cA^5-7>f;i' 30 
^-1 1 a~ 1 1 cTlSiO. gf^i»*7-7-fJl' 
^-M-l 1 a~l 1 cd^^nfctt^t&S (d) . 

[0 0 3 0] -^©&, X7 — 7J)i>5'—t ! r 1 1 a~ 1 1 
c tCOSBl 2 a~ 1 2 c t$r^HJr@»-r«.feJe>, x# 

^-Jtl 1 a~l 1 c©HH*£4>*MU Bflffll 2 a 

[0 0 3 1] #2l*«K*SV>-n4. EISB 1 2 a ~ 1 2 c 
fll/^hWItR^iv hxy3=->if&feK«fc»5«to&L. 40 

[0 0 3 2] Sfc, *7-7-fM-fr 1 1 a~ 1 1 c 

SCtfMbTfcfiK £©8Mffl&;*7 7 — 7^ JP:*- 
Jt 1 1 a~ 1 1 c ©SJigW:, fiSWrT?<&3fc©©7 7'f * 
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-7 -f it 1 1 a ~ 1 1 c ©&te. (395 1 2 a ~ 1 

2 c<Dfk£0hgr\,^ ^<£ia«a«Ji3;«. Z\Z\X, 

(HlSB©«i5: mm®.) £x 0 . *5-7^M-Jtl 1 
a~l IcOiMx, + a SJe>e>nTV>& 
H^9©KJ8l5x«, 
-dx/d t =k x (x + a) 

x/ (x+a) = (x 0 / (x 0 +a) » e" 1 " 
T*^n^. dftte*#fj:&aa**^<fc3<hxtej£< 

0 KiDOfTT & d <b £^ l/TV>5. 

[0 0 3 3] VfrVU&Z* &me>t/y-y'{)l'?-K 

1 1 a~l 1 c*t#i8^t, *7-7^M-frl 1 
a~llcH±*ttft!)*oTll*C<<!!t5fcft. ffi 

[0 0 3 4] JgW^Sfc^ttflKIBSr. ffi* 

1 a~ 1 1 cjWHJSBI 2 a~ 

i 2 c ^vrnzsm-rmmttiztzib. $?£b<&v\, e 

$il/T(l A5-7^^-M-l 1 a~l 1 c ©fit© 
x:M/*-mghaia93*«l 4 ©tgSitC«fc-DT#^Cl 
£*«Tr#*jIl(rx*;i^— (1/2) mv' &T®<btt. 

[0 0 3 5] JUr^-H" 1 1 a~l 1 c©[H]g($ 

1 2 a~ 1 2 c-\©^T«, *SIJfi^lT?«fi73lr«fcoT 

s«*4t, ±Eiac«ioi3 0Kia<E3-a-T*i;«a<> 

1 a~l 1 cOt&T&ffim-f ZTztb. » 
)V9—W\ 1 a~l 1 cKIW«*'56tb, #5-7.* 

[0 0 3 6] *#*-r*C3«l 2 a~l 2 c 

)t 1 1 a~ 1 1 c ©JRtffctJblWlt 

[0 0 3 7] ^-rtUCbTfc. *5-7-fW- Jtra± 
[0 0 3 8] *SliS^JlC*3V^Tti. 7^;w- ft 

s. ^miz^xmM^^mu tvxit. ttv—y 



( 5 ) 

7 

[0039] mmm 2 ] m 3 i^fgessg 2 ©^jewc 

& •£> * 7 - 7 A )V 5> — <D Sit Ig £ ^"T . 

[0040] Mcr, #5*«*5fc*89iaHKi 4±ic 

M?L1 5 a~ 1 5 c ©&lr>fcSM$:l 6 (a) . 

KStM 6 (iff $3 0 Atme*»^«Ta&D> HElcte 
*fflJW*»ft#**lTV»*. &M?L 1 5 a ~ 1 5 c «feBB 

)\>$-¥\ 1 3 a~ 1 3 c fc&^Sit&EJgBSiJgJSrS. 
fcT, 5a~15c©I«lt fetffcS&tjT 10 

[0041] ^v^t, fusmra«K#7— ^n^— 

frl3a~13c$ML-, S»S** ^.hKcfcoT** 
J^r^ifflTLl 5 a~l 5 c d&TS-a-S (b) . 

[0 0 4 2] ^©^gftbT^-^Jl^-Jtl 3 a 
~1 3 c tSilfil4t*ift5 (c) . S#16 

)\>i?-¥r\ 3 a~ 1 3c*i@ft5ItH&V>. 
[0 0 4 3] S*M 6£39!S«1 4^e,®»5^r^i 

icj:-3T*is*«©*5-7-f ^-a^j&r-s. 20 

(d) . 

[0044] ^mmmizjitui, mw&foi 4\zw&& 
BEr^dt^T^-5. sfc, s# i 6 \t±mmiRi~m.z> 

[0 0 4 5] £fc, i§93£«l 4 £#5-7^;l^->t 
1 3 a~l 3 c <h©B«f7Jft£:LTte, Al9Rffntt*lsJl 

VV, -t©»#fcttaMfcl 6teXy^>^KJ;t) 30 

[0 0 4 6] ±fSS#=16fcL fOiiSbT^77? 

[0047] c^ugm 3] 04 \z*&w& 3 (Dmmmv 

fSv-7 4 )V5> -©SgjfiXfifcjSr. 

[0 0 4 8] *SIJIS«I**V»T, aiW3S«14±fc^ 
SnfcEflSB 1 2 a~ 1 2 c ©/£®f;i[HM©Jfc®«T';fc£ 40 

(a) . 

[0049] ±fea0j^£ i 4 ±\z. nmm i, 2m 

«, *7-7^M-Jtl 1 a~l 1 *fj& 
r-5G3gB 1 2 a~ 1 2 c icK^Ufc (b) „ ^cV^in^ 
fc«fcD»HfcB*U HS81 2 a~ 1 2 c irftc&LfcTJ^ 
1 a~l 1 cSt-^H^ftS 

(c) . 

[0 0 5 0] *lHJg«(C*3^T, ±f2i591»#il 4=fcD 
fc*7-7-f ;i/^—Jf 1 1 a~ 1 1 c <73HifT^C07J^ 
#r^«^-('«, 1 la~llc« 50 
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[005 1] *fn&m\z.*.nt£* esKjt^jdT-**^ 
-7^;^-JiJcjgj5icrsjit**-e^s. ±tBflu>7: 

[0 0 5 2] **lfi«IIC*V»TfiW3E« 1 4 ft 

VtftWlR<Dffla<DJ8Vt\t. 3 KHSfclS 5 

[0053] tmtem 4 ] 0 5 fc*«gi©se 4 onmm 
v>X7—7 << )V5>—\zm^z>ii7-7 4 )V?-%.®.&^ 

r. SP"5, #3teSfi0!ITtt» ft • # • m.<Dtiy--?4 )l? 

Mtmi~3£mm\z, mw&mzmmzttfc-r&wmz 
[0054] &mmmzi$^T\-z, mt>7-7 4 

v>. *His^iT«0 5ic^r«fc5tr, •&jrT?&D, §a 

[0 0 5 5] £fc> 0 6K^r£37SyF^i3H&Jgfc# 
[0 0 5 6] 

[0057] izrz&m-r&jjy-y-oi'f-K-ottniz 

(lcd) ©Ersii&aa 

icfii[aBSnxgt*|!r^ffifflr«>^tfcj;0. «*fflfls«r^L 

tztl 9 - 7 -1- - Sr jfttr ^5 Z. t -5. 
[01] *^^1 CD^I1S^©^7-7^;U^-Sr^r 

[®2] *&wmi <r>%m.m<ofiv--7 -i)V9-<Dm&. 

XgSr^r^Tab-g). 
[0 3] *M2©ilM©*7-7^ )V9-(Dmm. 

[0 4] *«W*3©*«W«>*7 — ©»ifi 

[0 5] *9&mflS4<DtZWim<Dl]y — 7 4 
^T0"C$)-2). 

[06] *mm&5<omMM<z>%7— 74)1^— mon* 

[^©tft^] 
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